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SPECIFICATION 

1. Title of the Invention 

PROCESS FOR PRODUCING P-HYDROXYBENZ ALDEHYDE 

2 . Claims 

(1) A process for producing p-hydroxybenzaldehyde, 
said process character! zed by heating p-aminobenzaldehyde 
and an aqueous solution of sulfuric acid to a temperature of 
60-100°C to react rapidly, diazotizing the resultant solu- 
tion after being cooled to produce a diazonlum salt of p- 
amlnobenzaldehyde and hydrolyzlng the thus produced dia- 
zonlum salt at a temperature of 70-100°C thereby to produce 
the p-hydroxybenzaldehyde. 

(2) A production process according to claim (1), 
wherein the concentration of the aqueous solution of sulfu- 
ric acid is 20-50% by weight. 

(3) A production process according to claim (1) , 
wherein the hydrolysis is effected with water or an aqueous 
solution of sulfuric acid. 

3. Detailed Description of the Invention 

This invention relates to a process for producing p- 
hydroxybenzaldehyde and more particularly It relates to a 
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process for producing p-hydroxybenzaldehyde by dlazotizlng 
the p-aminobenzaldehyde and hydrolyzing the diazotized p- 
aminobenzaldehyde to produce the p-hydroxybenzaldehyde . 

P-hydroxybenzaldehyde ±s useful as an Intermediate 
material for medicines, agricultural chemicals, and perfum- 
ery and is in increasing demand year by year. 

There have heretofore been known many processes for 
producing p-hydroxybenzaldehyde. Among them, for example, 
U.S. Patent No. 3,365,500 describes a process for producing 
salicyl^ldehyde and p-hydroxybenzaldehyde from phenol with 
ahloroform and sodium hydroxide by a Relmer-Tiemann reaction. 
However, the selectivity for p-hydroxybenzaldehyde is low. 

Japanese Publication for Opposition No. 48-3828 shows 
a process of chlorinating tri-p-oresylphosphate in the pres- 
ence of an azobls type catalyst and hydrolyzing the thus 
chlorinated compound to produce p-hydroxybenzaldehyde ? how- 
ever, tri-p-cresylphosphate used in this method is solid at 
ambient temperature, and thus it is required to be dissolved 
in a solvent or heated to melting point at the time of chlo- 
rinating. Also, the chlorinated compound of the tri-p- 
cresylphosphate takes a long time to be hydrolyzed because 
of its low hydrolyzability. 

There have heretofore been no known process for pro- 
ducing p-hydroxybenzaldehyde from p-amlnobenzaldehyde. 

Dlazotizatlon reactions are illustrated in, for exam- 
ple. Experimental Organic Chemistry (third revised edition) 
written by S. Yamaguchl and published in 1934 by Nankodo 
Bookstore, Japan. This publication describes on page 339 
thereof a process for the synthesis of guaiacol from o- 
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anisidine. The method includes dissolving o-anisidine in 
ioed water and 50% sulfuric acid, adding sodium nitrite to 
the thus formed solution for dlazotlzation and then hydro- 
lyzing the diazotlzed compound in a mixed solution, at 135- 
140°C, of sulfuric acid and anhydrous sodium sulphate to ob- 
tain guaiacol. 

Further , Organic Synthesis, Collective Vol. 3, de- 
scribes on page 130 thereof a process for the synthesis of 
3 - br omo - 4 - hydroxy toluene by dlazotizing and hydrolyzing 3- 
bromo-4-aminotoluene. In this case, a hydrolyzing tempera- 
ture of 130-135°G is employed and a possible high tempera- 
ture is generally believed to be desirable and, to this end, 
the temperature is raised by the addition of sodium sulphate 
or the like. 

Even if the dlazotlzation and hydrolysis of o- 
anlsidine described above is applied to a process for the 
production of p-hydroxybenzaldehyde from p-aminobenzaldehyde, 
p-hydroxybenzaldehyde will be obtained in a very low yield. 

Further, even if the process described in Organic 
Synthesis is applied to a process for the production of p- 
hydroxybenzaldehyde . the reaction will not satisfactorily 
proceed with tar-like materials produced, and thus the de- 
sired product is obtained in a low yield as indicated In 
Comparative example 3 to be described later. 

P-amlnobenzaldehyde, which is a starting material for 
p-hydroxybenzaldehyde, is a compound which is thermally un- 
stable in an acidic medium. It is easily condensed to form 
a Schiff^ base as indicated in the following reaction for- 
mula i 
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The condensation further proceeds to form the follow- 
ing polymers 

Thus, it Is necessary to stabilize p- 
amlnobenzaldehyde by converting it rapidly to its sulphate 

Diligent studies were made by the present inventors 
about a time and temperature conditions when sulfuric acid 
is added to form sulfate, and an optimal temperature range 
for hydrolyzing dlazonium salt in the process for producing 
p-hydroxybenzaldehyde by using p-aminobenzaldehyde which is 
thermally unstable in an acidic medium. It has been found 
that products may be obtained in a substantially quantita- 
tive yield by limiting the temperature when p- 
amlnobenz aldehyde is added to sulfuric acid to 60-100°C to 
form sulfate as rapidly as possible and by hydrolyzing at a 
temperature in the rage of 70-100°C for producing p- 
hydroxybenz aldehyde stably without tar- like material genera- 
tion during hydrolysis. This invention is based on this 
finding. 

The present invention is a process for producing p- 
hydroxyben z aldehyde , said process characterized by adding p- 
aminobenz aldehyde to an aqueous solution (desirably 20-50% 
by weight) of sulfuric acid, heating the mixture to a tem- 
perature of 60-100°C, preferably, 75-90°C, to form sulfate 
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agent, such as sulfamic acid or urea. In such an amount nec- 
essary for decomposing an excess of the sodium nitrite added. 

The diazonlum salt of p-amlnobenzaldehyde may pref- 
erably be hydrolyzed at a temperature in the range of from 
70°C to 100°C; if the hydrolysis is effected at a tempera- 
ture above 100°C then tar-like materials will be produced, 
while if it is effected at a temperature below 70°C then it 
will not proceed smoothly. Therefore, it is necessary in 
the present Invention to carry out the hydrolysis at a tem- 
perature ranging from 70-100°C in water or an aqueous solu- 
tion of sulfuric acid. 

The present invention will be further described with 
reference to the following Examples and Comparative examples • 

Example 1 

In a 500 -ml glass -made reactor equipped with a stir- 
rer 33.2 g of a 40% aqueous solution of sulfuric acid and 
4.8 g (0.04 mol) of p-amlnobenzaldehyde were added to form a 
mixture. The mixture so formed was heated to 80°C, reacted 
together with stirring for 15 minutes, provided with 18 g of 
iced water to cool the resulting reaction mixture rapidly, 
incorporated dropwise over a time period of 30 minutes with 
a solution of 3.2 g (0.047 mol) of sodium nitrite in 9 g of 
water while maintaining the solution at a temperature below 
5°c, Incorporated with 0.3 g (0.005 mol) of urea to decom- 
pose an excess of the sodium nitrite and then incorporated 
with 60 g of iced water for dilution thereby to obtain 128.5 
g of an aqueous solution of a diazonlum salt of p- 
aminobenzaldehyde . 

The thus obtained diazonlum salt solution maintained 
at a temperature below 5°C was added over a period of 30 

6 



12. Jul. 20 0 3 0:0 1 



S. YAMAMOTO OSAKA 

SHUSAKU YAMAMOTO 



NO. 8 377 P. 41/ioi 



Your Ref . : CD01351 

Japanese Laid-open Publication No. 54-41830 

minutes to 87 g of a 20% aqueous solution of sulfuric aold 
heated to 80°C, after which the whole mass was heated rap- 
idly to 90°C to complete the hydrolysis of the diazonlum 
salt. The thus obtained p-hydroxybenzaldehyde amounted to 
4.9 g (0.04 mol) and the yield thereof was substantially 
quantitative with respect to the amount of p- 
aminobenzaldehyde used. 

Example 2 

The procedure of Example 1 was followed except that 
87 g of water were used in substitution for the 20% aqueous 
solution of sulfuric aold as the hydrolysis medium, to ob- 
tain 4.5 g (0.037 mol) of p-hydroxybenzaldehyde. 

The yield thereof was 92% , with respect to p- 
aminob en z aldehyde . 

Comparative example 1 

The procedure of Example 1 was followed except that 
the production of the sulphate of p-amlnobenzaldehyde by re- 
action of p-aminobenzaldehyde with 40% aqueous solution of 
sulfuric acid was effected at 40°C for one hour, to obtain 
2.0 g (0.016 mol) of p-hydroxybenzaldehyde. The yield 
thereof was 41% , with respect to amount of the weight of p- 
aminobenzaldehyde used. 

Comparative example 2 

The procedure of Example 1 was followed except that 
the reaction of p-amlnobenzaldehyde with 40% aqueous solu- 
tion of sulfuric aold was effected at 120°C for 15 minutes, 
to obtain 2.6 g (0.021 mol) of p-hydroxybenzaldehyde. 
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The yield thereof was 53% with respect to p- 
amlnobenz aldehyde, and tar-like materials were produced in 
large quantities. 

Comparative Example 3 

The procedure of Example 1 was followed except that a 
mixture of 15 g of sodium sulphate with 30 g of a 67% aque- 
ous solution of sulfuric acid was substituted for the 20% 
aqueous solution of sulfuric acid as the hydrolysis medium 
and that a hydrolyzing temperature of 130°C was used, to ob- 
tain 2.0 g (0.016 mol) of p-hydroxybenzaldehyde . The yield 
thereof was 42% with respect to p-aminpbenzaldehyde.. and 
tar-like materials were produced in large quantities. 
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